of 3205 known brain tumours collected by Busch and Christensen (1959) were secondary. Reports from other neurosurgical clinics include 3 per cent from Meagher and Eisenhardt (1931), 3-2 per cent from Cushing (1932) , 3-5 per cent from Stortebecker (1954) , 4 per cent from Grant (1926) and 6 7 per cent from Simionescu (1960) .
At neurosurgical clinics, the low frequency of metastatic tumours reflects the caution exercised by many surgeons who " refrain when possible from accepting patients with obvious intracranial metaptasis ", (Cushing, 1932) , and the feeling among others that " surgery, whether radical or palliative, is of no ultimate benefit to these patients in so far as prolongation of life is concerned" (Grant, 1926) .
In Africa, where it has been suggested that intracranial neoplasms are rare, reports have been mostly of few isolated cases of primary tumours. Some short comprehensive series have yielded light preliminary data on the incidence of metastatic neoplasms of the brain in African indigenes. Collomb et al. (1963) in a study of 43 cases from the neuro-psychiatric service in Dakar noted that 5 or 11-6 per cent were metastases. Billinghurst (1966) in Kampala reported an incidence of per cent; and more recently Odeku and Janota (1967) had an incidence of During the period covered by this survey, autopsy was performed on 269 Nigerians with malignant neoplasms, all of which were histologically substantiated. The brain removed at autopsy in each case was suspended in 10 per cent formaldehyde solution (formalin). After an adequate fixation period usually lasting 3 to 4 weeks, the brain was carefully examined and sectioned in the coronal plane. Routine histological sections stained with haematoxylin and eosin were prepared from the brain and other relevant organs. Apart from the limitation in time-period, the material has been unselected.
RESULTS
Relative incidence of the primary malignant tumours The 269 primary malignant tumours encountered at autopsy were classified according to the International Classification of Diseases (1948) (Table I) . If Burkitt tumour is grouped with those of the reticuloendothelial system, it will be seen from Table I Edington and Maclean (1965) during their cancer survey in Ibadan, Nigeria. Other notable primary tumours encountered were those of the kidneys (2-6 per cent), breast in females (2.2 per cent), brain (1.5 per cent) and lungs (0.7 per cent).
Metastatic tumour deposits in the brain There were 17 cases of metastatic tumour deposits in the brain in this series. Excluding the 4 cases of primary neoplasm of the brain from the 269 cases, this represents an incidence of 6-4 per cent. The clinico-pathological features of these 17 cases are considered below.
Age and sex incidence
The youngest example was a 7 year old girl with Wilms' tumour of the right kidney with cerebellar metastasis, and the oldest, a woman of 60 with adenocarcinoma of the right lung with a metastasis in the right cerebral hemisphere. Fourteen cases (82-4 per cent) were in the 3rd and 4th decades of life and 1 case each in the 1st, 5th and 6th decades of life (Table II) . All of our 17 cases were females. 
Intracranial localisation of metastases
The lesions were solitary in 11 cases (64 per cent) and multiple in the rest. In 12 cases (70.5 per cent) the metastases were supratentorial. In half of the cases in which metastases were multiple, there were cerebellar deposits in association with the supratentorial lesions. Of the supratentorial lesions, 57 per cent occurred in the left cerebral hemisphere. The specific involvement of the various structures bearing the secondary lesions within the brain is summarised in Table IV . Clinico-pathological aspects I. Chorion carcinoma group The 12 cases which comprised this group were in the 3rd and 4th decades. Death seemed to follow the onset of intracranial symptoms and signs rapidly, the time interval between onset of these clinical features and the demise of the patient varying from 6 days to 4 weeks.
The development of psychosis was often the inaugural pointer to intracranial involvement in the patient with established chorion cancer. Headache, although encountered more often, usually came after the onset of the mental confusion. The site of the headache often corresponded to that of the metastases. Next in the sequence of events was the occurrence of epileptic seizures, usually unilateral Jacksonian seizures. In the five instances in which Jacksonian fits were recorded, they occurred 10 days, 10 days, 5 days, 2 days, and 12 hours before death, almost contemporaneously as profound alteration in the level of consciousness of the patient was noted. The above sequence of clinical events was fairly well exemplified by the case described immediately below.
CASE NO. 1 This 33 year old woman aborted a 2 month old pregnancy and bled per vaginam for 30 days. A month later she developed an unproductive cough and felt pain in the left side of her chest. Chorion cancer was diagnosed and confirmed histologically. Clinically there was no neurological deficit. She was treated with methotrexate and 6-mercaptopurine. A month before death she became mentally confused, answered questions incoherently and threatened to jump out of bed. The change in mood was first attributed to the fever which she developed after the chemotherapy. A week later there was a Jacksonian fit which involved the right half of the face. She became stuporose and died in coma a week thereafter.
Autopsy.-The middle lobe of the right lung, which weighed 656 g., showed a cystic haemorrhagic lesion measuring 2 x 1 x 1 cm. The left lung weighed 1240 g. and its cut surface also presented a circumscribed tumour mass involving the entire lower lobe. It measured 15 x 10 X 8 cm. and on its pink cut surface, there were areas of haemorrhage and necrosis. The uterine endometrium was congested but serial sections of the uterus revealed no tumour. The brain weighed 1365 g., and in its left hemisphere there was a discrete haemorrhagic lesion measuring 4 x 3 x 2 cm. Histological sections of part of the uterus suspected to have neoplastic tissue and of the lesion from the brain were identical (Fig. la and b) . The absence of tumour tissue in the uterus on serial sectioning at autopsy was encountered in 3 cases, all of which had courses of chemotherapy. Antemortem histological examination, however, demonstrated the uterine lesion before chemotherapy was instituted.
In 4 cases with supratentorial metastases, there were no symptoms referable to the central nervous system. Three of the lesions were solitary and discrete and the fourth was multiple. An interesting mode of presentation of intracranial metastatic chorion cancer is the picture of acute cerebrovascular accident (haemorrhage). Two patients presented in a stroke fashion in this group and one of these is described below. Autopsy. The uterus was found to be enlarged (size of one month pregnancy) and the uterine cavity was distended by a haemorrhagic polypoid mass which arose from the uterine fundus and was about 3-5 cm. in diameter. A firm nodule of pale tissue, about 4 cm. in diameter and surrounded by haemorrhage and necrosis, was present in the lower lobe of the right lung. The brain contained a left parietal haemorrhagic mass which was histologically shown to be chorion carcinoma.
During the period covered by the present study, autopsy was performed on 29 individuals with chorion carcinoma. The organs invaded by the metastases from this cancer are shown in Table V , the lung being the most frequently involved (82.7 per cent). Metastases to the brain ranked next at 41-4 per cent. Fig. Ic shows the gross appearance of chorion cancer deposit and secondary haemorrhage from it into a brain which was examined recently.
II. Other groups
Mletastasis from carcinoma of the breast. There were two examples in this series, both in pre-menopausal women. One was a stage IV poorly differentiated squamous cell carcinoma of the left breast. She had simple mastectomy for her fungating growth and bilateral oophorectomy was performed subsequently.
A month before death she developed right facial weakness of an upper motor neurone type and right hemiplegia. A week later blatant personality changes were noted. Autopsy showed metastatic deposits in lungs, liver, pituitary gland, and the brain (Fig. 2a) .
Metastasis from tumours of the kidney.-There were two instances, one of which was a hypernephroma arising from the left kidney in a woman of40, with metastatic lesions in both lungs and in the frontal lobe of the brain. The other example was a female of 7 with a massive haemorrhagic Wilms' tumour of the right kidney, spreading to the liver, left kidney and the left cerebellum. The cerebellar mass was 2 x 1'5 x 1-5 cm. and tonsillar pressure cones were prominent.
Metastasis from carcinoma of the lung.-There was only one example, a primary adenocarcinoma of the right lung with secondary deposits in the liver, right kidney and the brain (Fig. 2b) . In the brain there were circumscribed nodules of tumour tissue in the cortex and white matter of the right parietal lobe and also in the right middle cerebellar peduncle.
DISCUSSION
The significant note in this unselected group of neoplasms is the overwhelming preponderance of intracranial metastases from chorion cancer, with an incidence of 70 5 per cent. Nowhere in the literature has such a high incidence been recorded. Meyer and Reah (1953) in 216 autopsy cases of secondary neoplasm of the central nervous system and meninges, reported only 6 cases of metastases from chorion cancer, a percentage incidence of 2-8.
An extremely malignant growth of trophoblastic origin, chorion cancer has been found to be notorious for its widespread dissemination. During the period covered by the present study, 25 (86 per cent) of the 29 patients with chorion cancer who came to autopsy had metastases. In the spread of chorion cancer no organ seems exempt as shown by The most direct arterial route to the intracranial cavity being by the internal carotid artery, and with more blood passing through the cerebrum than the cerebellum (Grant, 1926) it is explicable that most metastases are supratentorial.
Thus Christensen (1949) (Globus and Selinsky, 1927 Our figures which have been collected from a large and active teaching hospital, where routine autopsies are performed and the brain routinely examined, are probably less biased than those from specialist centres. Of the 17 cases of secondary neoplasms found in the brain at autopsy in a period of 3 years, 12 were due to chorion carcinoma from the uterus, 2 each from carcinomas of the breast and the kidney, and only 1 from carcinoma of the lung.
This series suggests that lung cancer, though infrequent in Africans, metastasises to the brain as elsewhere when it occurs in the African. On the other hand, primary carcinoma of the liver, seen commonly in our autopsy materials, is an insignificant source of intracranial metastasis in Nigeria. Chorion cancer occurs not infrequently in Nigerian women and is the most frequent source of metastasis to the brain. Secondary deposits from this uterine carcinoma are found more frequently only in the lung.
Closer examination and larger numbers of confirmed cases are needed to reassess the present observations in the future. From the data above it would appear that intracranial metastases have shifted emphasis from the pulmones to the uterus and from the male to the female patient in the Nigerian neurological context.
